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Summary 

Zonation of plant communities in relation to exposure on Little Brother Island, in 
one of the windiest parts of New Zealand, was from Salicornietum where subjected 
to most salt spray, through Disphymetum to Poetum and Coprosmetum and so to 
Hebetum and Muehlenbeckietum. Similar zonation occurred on other Cook Strait: 
Islands, the series proceeding further where more sheltered to coastal Myoporum/ 
Nothopanax bush, more inland bush with mixed dominants, or exotic grassland. 

Observations were made on the relative degree of “ salt scorching ” of plant 1 ; 
after unusually severe gales. Salinity and pH of moist and air-dry soils were deter¬ 
mined for 76 soil samples, and the parallel increase of chloride content and pH 
correlated with plant zonation. 

Typical salt-spray flora in N. and S. New Zealand, S.E. Australia and W. Britain 
were compared with the Cook Strait type and close affinities noted. 

Introduction 

Little Brother Island is situated off the N.E. comer of the Marlborough Sounds 
District in that part of Cook Strait known as The Funnel. Spray-bearing winds 
from all quarters, but particularly from the S. and N.W., have a profound influence 


* This work was carried out whilst the author was lecturing at Massey College, University of 
New Zealand. 
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on the vegetation, limiting the number of species, modifying life form and accentuat¬ 
ing the soil erosion initiated by thousands of buirowmg petrels 

The author spent eight days on the island from May 15 to 22, 1957, during 
which period there was an unusually severe southerly gale in which gusts of 
m P h were recorded in nearby Wellington. For many hours a continuous rain of 
salt'spray was thrown over the 240ft (74 m) high island from the S.—providing 
Itnique opportunity during subsequent days to observe the reactions of the various 

P ' an The a vegltS wisitlubjected to the depredations of grazing mammals and 
alien plants were few, 3 of the 5 alien species recorded being confined to a few 
individuals in the immediate vicinity of the lighthouse. . , 

The principal factor affecting the vegetation apart from wind and spray appeared 
to be the soil mobility arising from the steep gradients and aggravated by heavy 
rain squalls and burrowing birds. 

I Position, Topography, Exposure and Climate 
Little Brother lies approximately 24 miles N.W. of Wellington on a straight line 
to Cane Tackson which is about 10 miles further on. The nearest land is Cape 
KoSaru 21 miles to the W„ and there are no large land masses obstructing winds 
fro"N.W and S. Because of the larger “fetch” in these two directions the 
highest seas strike the cliffs on the N.W. and S. 

^The Yhis^W^slope i^ the S only S l^rt ^of'die^island'other 

alfrmugh^i^ 6 close/tcdand than^any a ofiher'of 1 the^°mid 3 coasts, the W. side 
the arratesV exposure to spray. The easier gradient there enables the land vegetation 
to descend closer to the sea than elsewhere, into positions where it « frequently 
drenched bv sea water. Almost the entire slope, to a height of at least 50ft (15 m) 
“mean sea level is occupied by a degenerate Sficorma australis sward-a 
variation more characteristic of salt marshes than of clitts. 

S A scatter of low stacks off the North landing affords a certain amount ofprotec- 
tion to the N.W. coast, and a tall unvegetated tidal islet connected to the S. poi , 
Bk Brother and other miall islets to the S. and S.E. have a smular effect in the S. 

g The island is approximately rectangular, with its longest diagonal axis running 
N to S and its shortest dimension from N.W. to S.E. A rough calculation from 
transects taken across it in two directions suggests that the area is about 5 acre , 

““TUI atrage'annual rainfall of the district is between 40 and 50 inches (1,000 to 
1 250 mm), the annual average temperature at Wellington and Nelson, the main 
centres to W. and E., 54° F. (Dept. Agric., 1957). 

II. Geology and Soil 

The underlying rock in this part of the Sounds district is Schist (N.Z. Geol. 
Survey 1956) V Outcropping rocks are numerous except in the scrub communities, 
and^considerable areas bear little or no soil, the principal species, Duphyma australe, 

bem S g uch°son aT^present varies from a moist fibrous peat beneath the low Coprosma 
rebens and Hebe Mptica scrub to a friable non-organ.c soil on the extensive gravel 
slides of the N.W. There is a higher proportion of the finer soil particles on the 
Soil, dad slopes of the W, giving a soil similar in appearance to the sodium 
rlavs so often associated with this species on salt marshes. _ 

V A11 the mineral soils are subject to erosion during heavy ram, nuinerous 0 ulhes 
15-25 cmdeep scarring the gravel slides after the night of 15/16 May, during which 
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0.67" (c. 17 mm) of rain fell in a few hours. The gullies terminated in spreading 
gravel fans 15-20 cm deep on the rocks below, and much of this displaced soil 
was washed into the sea on the subsequent night, when a further 0.35" (c. 9 mm) 
of rain fell. 

The ground is honeycombed with burrows, the roofs of which collapse under¬ 
foot except where major slips have occurred, taking both burrows and vegetation 
into the sea (Plate 17a). The most efficient soil stabiliser under these conditions 
is Disphyma australe, which trails long distances from the possible point' of attach¬ 
ment and gives a protective surface mat. 

III. Birds 

The principal burrowing bird is the fairy prion or dove petrel ( Pachyptila turtur, 
Kuhl). The diving petrel (Pelecanoides ur matrix 3 Gmelin) is also very numerous, 
but this species often burrows superficially amongst the base of the vegetation rather 
than in the soil. These above-ground tunnels are numerous in the Poa caespitosa 
tussock and low Muehlenbeckia complexa thickets of the island summit where the 
soil consists of little more than powdered leaf remains in hollows of the rocks. 

Blue penguins ( Eudyptula minor novaehollandiae, Stephens) and numerous 
tuataras ( Sphenodon punctatus) geckos and skinks share the burrows with the 
petrels. 

Red-billed gulls (Larus novae hollandiae scopulinus , Forster) nest on the island, 
but were not present at the time of the author’s visit. 

IV. Distribution of Vegetation in Relation to Exposure 
1. General Community Structure 

Twenty-eight species of plant were collected on the island, and all except 3 
of the 5 British aliens identified by the D.S.I.R., Botany Division. The list is as 
follows, the usual d.a.f.o.r. terminology applying to abundance on the island as a 
whole. Introduced species are marked with an asterisk. 


Coprosma repens 

l.d. 

Asplenium flaccidum 

r.-o. 

Disphyma australe 

l.d. 

Asplenium obtusatum 

r.-o. 

Hebe elliptica 

l.d. 

Crepis novae-zelandiae 

r.-o. 

f Muehlenbeckia complexa 

l.d. 

Hymenanthera obovata 

r.-o. 

fPofl caespitosa 

l.d. 

Luzula campestris v. banksiana 

r.-o. 

Salicornia australis 

l.d. 

Tillaea moschata 

r.-o. 

Rhagodia triandra 

f. 

Atriplex hastata v. 

r. 

Senecio lautus 

f. 

novae-zelandiae 


Lepidium oleraceum 

o.-f. 

Gnaphalium luteo-album 

r. 

Agropyron scabrum 

o.-f. 

*Hypochoeris radicata 

r. 

W ahlenbergia flexilis 

o.-f. 

Spergularia media 

r. 

Senecio lyallii 

0. 

*Anagallis arvensis 

V' r * 

*Sonchus oleraceus 

0. 

*Lemna minor 

v.r. 

Suaeda maritima 

0. 

*Sonchus asper 

v.r. 

Apium prostratum 

r.-o. 




f These 2 spp. dominated smaller areas than did the other 4 locally dominant spp. 


Hebe elliptica and Tillaea moschata were probably very near the northern limit 
of their range here. Of the Hebe Cockayne (1907a) said: ** In the northern parts 
and N.E. of the South Island it is quite wanting, nor does it occur at all in the North 
Island of the Tillaea : “ In the South Island it is common in the S. and S.W., 
but further N. it is quite local . . . and is finally found in the neighbourhood 

of Island Bay, Wellington, and its vicinity, but does not occur further N.” (Island 
Bay is S.E. of the Little Brother.) 

The succulent-leaved, close-growing, yellow-green Lepidium oleraceum was of 
very different form from the attenuated, 60 cm high plants found in the shelter 
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of the Stephen’s Island bush. This species, which was so common in Captain Cook’s 
time, was virtually extinct on the mainland by the early twentieth century, but 
abounded on certain of the small outlying islands (Cockayne, 1907a), where it is 
still frequent in seabird colonies. 

The Hymenanthera obovata was of low creeping form, seldom exceeding a height 
of 30 cm, the Coprosma re pens averaged about 50 cm and the Hebe elliptica not 
much more than 1 m. 

2. Local Distribution of Communities 

The general distribution pattern of communities was from Poa caespitosa 
tussock and low Muehlenbeckia complexa on the eastern summit ( Muehlenbeckia 
on the more sheltered parts) to stunted Coprosma repensfHebe elliptica scrub on 
the sheltered N.E. slopes; a mixed crevice flora on the S.E. and S. and Disphyma 
ausirale leading down to the western Salicornieturn. Coprosma on the W. side 
descended to about 120ft (37 m) above sea level, Hebe to about 200ft (60 m). 

On the extensive areas of eroding gravel in the N. tentative colonisation by 
prostrate clumps of Lepidium oleraceum and Rhagodia triandra had occurred with 
a liberal scattering of autumn-germinated Senecio lautus seedlings. The Senecio 
descended closest to sea level, below the Salicornia in places, but it was doubtful 
if seedlings in such situations would reach maturity. Disphyma australe was creep¬ 
ing across the denuded gravel from the margins, and a few tufts of Poa caespitosa 
and Agropyron scabrum had become established on the upper parts. 

The chief subordinate species in the Poa/Muehlenbeckia community of the 
island crest were Coprosma repens and Wahlenbergia flexilis with Apium prostratum 
at the base of the lighthouse tower. The Coprosma repens and Hebe elliptica 
possessed a dense, almost unbroken leaf canopy which excluded most other plants 
but was penetrable by the hundreds of petrels which tunnelled beneath. (Plate 17, b.) 

Considerable portions of the Disphyma australe communities were quite pure 
or with but a few grasses and low shrubs (Plate 18, a). The Salicornia australis 
community typically included Suaeda maritima, Disphyma ausirale and Senecio 
lautus with a little Rhagodia triandra towards the top. 
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Plate 17 




la—Eroding Salicornietum burrowed by dove petrels on western cliffs. Sparse cover of 
Salicornia australis, Disphyma australe and Rhagodia triandra with displaced Poa caespitosa 
from above, lb—Low Coprosma re pens scrub on northern cliffs. Almost pure and only a 
few cm high merging into a mat of Disphyma australe in the foreground. Blue penguins 
(total length 19£in or 50 cm) give scale. 





Plate 18 


Trans. Royal Society of N.Z., Vol. 88 




2a —Disphyma australe sward on N.W. cliffs, almost pure with a little Poa caespitosa and 
a few petrel and penguin burrows. 2b —Salicornia australis 50ft (15 m) above sea level on 
western cliffs ripped from the soil and rolled back to leeward in a gale of 75-105 m.p.h. 


Gillham —Vegetation of Little Brother Island, Cook Strait 


409 


Much the greatest floristic variety was to be seen on the broken upper slopes 
of the S., S.E. and S.W. in positions too exposed to permit close growths of shrubs 
but not sufficiently so to eliminate all but the most salt-resistant species of Sali- 
comietum and Disphymetum. 

figure 1 shows the plant zonation along a 195.5 m long transect across the 
island from W. to E. The transect ascended from the lower limit of vegetation 
approximately 5.5 m above h.w.m. up the exposed W. slope, across the most sheltered 
part of the island in the northern lee of the lighthouse buildings and out to more 
exposed conditions again on the E. where it terminated at the edge of a precipice 
approximately 46m high. 

Salicornia australis dominated the first 56 m of the transect with Suaeda 
maritima, a form with flattened leaves very different from the terete-leaved British 
S. maritima of salt marshes, rising to local dominance in the middle and upper 
part of the belt and Senecio lautus seedlings maintaining a steady 5-10% ground 
cover throughout. 

The soil pockets between a series of vertical steps in which the upper end of 
the slope terminated were co-dominated by Salicornia and Disphyma, and the latter 
remained dominant until about 92 m. 

Rhagodia triandra occurred spasmodically in the open and Poa caespitosa, 
Agropyron scabrum, Apium prostratum and Coprosma repens, in the slight local 
shelter afforded by rock outcrops. Other less common species recorded in this part 
of the transect were Asplenium obtusatum, Spergularia media, Tillaea moschata, 
Crepis novae-zelandiae and Senecio lyallii. 

The area sheltered from the S. by the lighthouse buildings was occupied by a 
dense Hebe elliptica scrub which merged into equally dense but lower Coprosma 
re pens and finally to Disphyma australe and a scatter of mixed cliff plants including 
Lepidium oleraceum. 


FIGURE 2 

COLONY OF DOVE PETRELS. DIVING PETRELS & BLUE PENGUINS. PLANTS IN RELATION TO EXPOSURE. H. 
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The S. to N. transect illustrated in Fig. 2 did not show such a regular zonation, 
the vegetation on the southern slopes being more diverse. It was 212 m long and 
passed over the crest of the island where it was displaced 9 m to the E. to avoid 
the lighthouse tower. Twenty species, a moss and a leafy liverwort occurred in the 
belt; only 16 angiosperms and no bryophytes m the W. to E. belt. Considerable 
amounts of filamentous and thalloid green algae occurred in both transects 

The Salicornia zone started approximately 11 m above h.w.m., below which 
there were no suitable crevices, and was quite narrow. The Disphyma above was 
confined as dominant to the rockier patches, Poa, Agropyron and Coprosma sharing 
dominance on the deeper soil with Muehlenbeckia , Wahlenbergia and Rhagodia 
quite frequent. Poa and Muehlenbeckia occupied the summit, Disphyma the rocky 
upper slope to the N. and Coprosma the deeper peaty soil below, extendmg almost 
to the edge of the northern cliff about 32 m above sea level. 

Both Cockayne (1928, p. 100) and Cooke (1911) state that Salicornia australis 
approaches closer to the sea in exposed conditions than does any other species, 
but Hamilton (1936) writing of Little Barrier Island, states that Disphyma australe 
is the only species present where excessive spray falls, and that “ with less spray 
Disphyma is less important and often supplanted by Salicornia . 

Observations made on the Bass Strait Islands of Australia suggest that the above¬ 
ground parts of Disphyma are quite as resistant to deposition of wind-borne sea spray 
a< are those of Salicornia , but that the species is much less tolerant of salt water 
at its roots and tends to yield place to Salicornia where the spray is sufficiently 
heavy to run through the foliage mats to the underlying soil. 


3. " Scorching 33 Effect of Salt Gales. 

The unusually severe salt gale left its mark on the vegetation, and in places the 
Salicornia mat of the W. had been ripped from its anchorage and rolled back like 
a carpet (Plate 18, b). Considerable clumps of this and other species were blown 
into the sea or washed off in the heavy rains which followed the storm and leached 
much of the accumulated salt from the soil. u i 

It was not possible to crawl to the windward side of the island while the gale 
was in progress to observe deposition of sea water there, but a continuous ram 
of it poured down on the crest and upper leeward slopes. Waves sweeping round 
both sides of the island met with terrific impact at the northern “ Blowhole , shoot¬ 
ing high into the air and deluging most of the rest of the leeward slopes. 

Thus, although the more halophytic communities received a greater drenching 
than the less halophytic, all received more than the average which had allowed 
tnat particular type of community to develop, and the component species were 
damaged accordingly. 

The soft, glaucous leaves of Sonclius oleraceus, Rhagodia triandra and Crepis 
novae- zelandiae and the succulent ones of Lepidium oleraceum had suffered a 
o-eneral blackening and curling of the margins except where sheltered by rocks or 
adjacent vegetation. ( Lepidium ., although possessing halophytic characters was seen 
to have suffered in this way on islands visited in various parts of New Zealand.) 

The prostrate rosette habit of Senecio lyallii, Hypochoeris radicata and, to a 
smaller extent, Wahlenbergia flexilis had enabled many of these plants to escape 
in the shelter of taller species. Apium prostratum probably owed its high survival 
rate to the fact that it occurred largely in sheltered crevices. Coprosma re pens and 
Hebe elliptica showed quite severe leaf curl at the extremities of their range but 
had escaped relatively unharmed further from the sea. Of the grasses the softer- 
leaved Agropyron scabrum suffered more harm than did the needle-leaved Poa 
caespitosa. 

The relative damage suffered by some of the more important species is set out m 
Table I. 
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Table I.—PLANTS DAMAGED BY SALT GALES IN COOK STRAIT. 
Species Listed in Order of Decreasing “ salt-scorching ” of Foliage. 


Degree of 
Damage 

Little Brother Island, Effect 
of Strong Gale on Halophytic 
Vegetation 

Stephens Island (East side) 
Effect of Medium Gale on 
Non-halophytic Vegetation 

Badly 

“ scorched ” 

Sonchus oleraceus 

Lepidium oleraceum 

Rhagodia triandra 

Stellaria media 

Lolium perenne 

Medium 

“ scorching ” 

Crepis novae-zelandiae 

Senecio lyallii 

Agropyron scabrum 

Wahlenbergia flexilis 

Coprosma repens 

Hebe elliptica 

Apium prostratum 

Hypochoeris radicata 

Holcus lanatus 

Dichondra repens 

Rhagodia triandra 

Unharmed 

Poa caespilosa 

Hymenantfhera obovata 

Senecio lautus 

Disphyma australe 

Salicornia australis 

Poa caespitosa 

Senecio lautus 


“ Salt scorching 55 following a less severe gale had been observed a week previously 
on the leeward, eastern, petrel-burrowed slopes of Stephen’s Island, c. 35 miles to 
the W.N.W., and information relating to damage suffered by the chief species there 
is included in Table I. Again the softer-leaved plants had become most limp and 
blackened, and Rhagodia triandra had survived less well than had the other halo¬ 
phytes present. 

Boyce (1954) stresses the importance of the entry of salt into the leaves of 
plants through wind-induced abrasions as against uptake of salt from the soil, 
pointing out also that much of the stunting and apparent “ wind trimming ” of 
coastal shrubs is actually due to killing of the buds by salt spray rather than 
desiccation. 


V. Soil Salinity 

Soil samples were collected at 20-yard (18.45 m) intervals along the two tran¬ 
sects, passed through a 2 mm sieve, the chlorides extracted with distilled water and 
titrated with AgN0 3 . Unfortunately it was not possible to seal the samples in 
the field, so soil salinity cannot be expressed as percentage by weight of soil solution 
but only as percentage by weight of air-dry soil. This brings the figures for the 
heavy-weighing mineral soils of Salic or nietum, Disphyma-dad rocks and non-organic 
gravel slides anomalously low as compared with the light, friable soils of the Hebe 
and Coprosma scrub. 
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This anomaly masks to a large extent the differences between the chloride 
contents of the two groups—the mineral soils occurring m all the more ex P°^d 
situations, the peats usually only where sheltered. In spite of tins, however, 
differences are still apparent and are set out diagrammatically in hig. -->■ 

The black vertical columns at the base of the figure represent the percentage o 
salt present, the name of the species of the immediate sample area is placed at the 
top of each column and the generally dominant species for the region as a whole 
indicated by the horizontal bars at the top of the diagram. 

Five readings showed more than 2% by weight of chlorides, and three of these 
were rocky outcrops catching the full force of the gale, whilst the other two were 
in the lower part of the western Salicornietum. ... _ . , 

The trend in the W.-E. transect was for salinity to dimmish from W. to E. with 
an unusually high result on a Disphyma -clad outcrop at 55 metres and an unusually 
low one in the hollow which this sheltered at 73 metres. 

The highest reading in the S.-N. transect was on the island summit where 
3 92% of chlorides by weight of the light, organic-rich crevice soil was recorded. Both 
the summit and an outcrop at 20 yards with 2.92% of chlorides afforded appreciable 
shelter to the land to their immediate N. where readings dropped as low as 0.28%. 

With the salinity, as with the vegetation, no such marked gradation was apparent 
in the S.-N. transect as in the W.-E. one, this bemg largely due to the broken 
nature of the ground and alternation of hollows and eminences. Where an out¬ 
cropping rock occurred at the sampling point the sample was taken from as close 
as possible in a soil-filled hollow, so results may err on the low side of the true 
figure. The soil giving the high reading near the northern cliff edge was affected 
by splash from the nearby “ blowhole 


SOIL PH & CHLORIDE 


FIGURE 3 

I ITTLF BROTHER I SLAN n COOK STRAIT 

CONTENT expressed AS •/■ AIR dry soil IN RELATION TO THE 


' DOMINANT VEGETATION 

DATA FROM TWO TRANSECTS CROSSING ISLAND FROM COAST TO COAST AT RIGHT ANGLES 
MAY 1957, FOLLOWING 80-IOOm.ph GALE 
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Eight random soil samples taken on the S. and W. sides of the island after the 
gale gave an average reading of 0.99% chlorides, individual readings ranging from 
6.10% beneath dense low Coprosma to 1.70% on part of the Foa-covered summit. 

Eight samples from the lower N.W. comer averaged 0.89% and ranged from 
0.19% in a rock crevice to 2.58% beneath the seaward extremity of the Disphymetum 
above the N. landing. 

Nine samples from burrow entrances where the protection afforded by the 
depression below the general level was largely outweighed by the comparative 
absence of sheltering vegetation, averaged 0.86% chlorides and ranged from 0.17% 
in a superficial diving petrel burrow among the Muehlenbeckia on the leeward 
side of the island crest to 2.31% in a burrow among Disphyma on the S. side. 

The results of 55 samplings are related to the dominant vegetation in Table II. 
On the basis of soil salinity the 8 communities concerned fell into the expected 
order with the exception of the Hebetum which, from its position in the general 
community structure, would be expected to lie 7th rather than 4th. The results 
are expressed diagrammatically in the top left hand corner of Fig. 4. 

Table II.—SOIL SALINITY IN EIGHT TYPES OF PLANT COMMUNITY ON 
LITTLE BROTHER ISLAND. 

Communities in Descending Order of Soil Salinity. Data from 55 Samples. 


Plant Community 

No. of 

Samples 

Chlorides as 

% of Air Dry Soil 

Average 

Range 

1. Salicornietum 

6 

1.57 

0.59-2.67 

2. Disphymetum 

14 

1.29 

0.32-2.92 

3. Poetum 

7 

1.11* 

0.17-3.92f 

4. Hebetum 

6 

0.93 

0.62-1.43 

5. Crevice communities 

2 

1 0.71 

0.19-1.23 

6. Coprosmetum 

13 

0.68 

0.10-1.13 

7. Open gravel slides 

4 

0.54 

0.23-0.82 

8. Muchlenbechietum 

3 

0.34 

0.17-0.49 


* Or 0.60% if the one anomalously high reading on the island crest be omitted. This brings 
the average more into line with readings made on other islands more remote from the 
big gale in both time and space. 


t Or 1.70% if anomalous sample be omitted. 

VI. Soil pH 

Two average pH readings were made for each soil sample and an attempt made 
lo relate pH and salinity. Moist soil was tested in the field with two grades of pH 
papers and air dried soil in the lab with a glass electrode. 

Results for the transect soils are included in Fig. 3, and show a general relation¬ 
ship of increasing pH with increasing salinity sufficient to mask the expected decrease 
associated with high organic content in the peats beneath Coprosma and Hebe. 
The organic nature of the dry grass remains which composed the bulk of the summit 
soil may have been responsible for the lowness of the peak in the pH curve over 
the highest salinity peak, as the saline mineral soils of other rock outcrops showed 
more marked pH rises. 

This relationship of high soil pH and high salinity has been observed adjacent 
to Devon estuaries and Hebridean sea lochs (Gillham, 1957a, b) and demonstrated 
experimentally (data in course of publication). 
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In all instances but one the pH of the sample after air drying lay below that 
of the moist soil in the field, this being in accordance with the findings of Pearsall 

S. ,»d w. „f ,h, i^d ,he pH of ,he n,oi, 

those.for thr dry pH from 4.33^.40. 

Fmiivalent ranees for the burrow samples were 5.0-7.4 and 4.18-6.62. 

q The "esuls of 53 samplings in relation to the dominant vegetation are set out in 
Table III and represented diagrammatically on the left hand side of i & . . 

Table III-SOIL pH IN EIGHT TYPES OF PLANT COMMUNITY ON LITTLE 

brother island 


-- 

No. of 

pH of Air Dry Soil 

pH of Moist Soil 

Plant Community 

Samples 

Average 

Range 

Average 

Range 

— 


5 8 

4.3-6.7 

6.9 

5.5-7.4 

1. Salicornietum 

7 





2. Crevice communities 

2 

5.75 

4.9-6.6 

6.0 

5.0-7.0 

3. Disphymetum 

14 

5.3 

3.9-6.6 

6.5 

5.0-7.2 



5 9 

4 7-6.4 

6.25 

5.5-7.1 

4. Hebetum 

6 





5. Coprosmetum 

12 

5.05 

4.4-7.1 

5.8 

4.0-7.7 



4.9 

3.9-5.7 

5.9 

5.2-7.0 

6. Poetum 

7 





7. Open gravel slides 

3 

4.8 

4.3 5.2 

5.4 

5.5-5.9 

8. Muehlenbechiet'um 

2 

4.35 

4.2-4.5 

5.5 

5.2-5.7 


VII, Comparison With Other Cook Strait Islands 

1. General Observations . , 

Situated as it is in “The Funnel”, and rising only /4 m above the sea Uule 
Brother Island is probably one of the most exposed of the Cook Strait is-U m 
and the vegetation is markedly halophytic throughout. Of the other Cook Strait 
islands visited all but the smallest were sufficiently sheltered in parts to bear a reason- 
aSy taCowth of maritime bush floristically much richer than the ataostpu 
stands of Coprosma, Muehlenbeckia and Hebe of the most sheltered paits of Little 

Brother Island. , ^ , ., , _ 

All were visited during stormy weather, but only the Little Brother soi samples 
were taken just after the big gale, so figures for salinity and pH were not direct!) 
comparable J The chief feature of interest which emerged, m spite of the small 
number of samples which it was possible to analyse for the other is ands, was the 
facT that the trends of falling salinity and pH from one community to armhe 
bore a fair resemblance to those on Little Brother, the sequence descending furthei 
to embrace the mixed bush of the most sheltered habitats. 

Soifsamplel were collected on Stephens Island 35 miles W N.W. of Little Brother 
19 L.J is 1957 following a erale during which visible clouds of salt spume 
Zl bZn waHed m) high® crest of the island to the leeward 

eastern slopes. These slopes were grazed by sheep and cattle and heavily bmr °'' ec ’ 
by dove petrels with colonies of sooty shearwaters (Pufftnus gnseus) m patches 

of bush. 
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“ Salt-scorching ” of the more mesophytic species, particularly the English 
pasture plants, had occurred up to about 400 feet above sea level, these plants 
having a generally wilted and blackened appearance as though frosted (Table I). 

Only eight soil samples were collected, too few to be of great significance but 
nevertheless showing decreasing salinity and pH gradients from the lower slopes 
upwards. They fell into the three categories of broken cliff face about 100ft (31 m) 
above sea level, tussocky pasture from about 100-3H0ft (31-93 m) and tree-clad areas 
higher up. 

The first sample area showed a chloride content similar to that of the Little 
Brother Boa and Disphyma communities (1.06% Cl 1 ) and supported a mixed 
crevice vegetation with these two species, Coprosma repens, Rhagodia triandra and 
Senecio lautus . The pH was higher than elsewhere, 7.0 (air dry), 7.8 (moist) 
in spite of the peaty nature of the soil, again suggesting that sea salt may have a 
similar effect to calcareous soil washings in producing a neutral “fen peat”. 

Chloride content dropped to approximately one-third on the petrel slopes above, 
the two light, retentive, peaty samples giving readings twice as high as did the 
two heavy, non-retentive mineral samples. The average pH was much lower, 4.52 
(air dry) and 5.8 (moist). 

In a patch of cliff bush dominated by Myoporum laetum the chloride content 
had dropped to 0.1% and pH to 3.97 (air dry) and 3.6 (moist). In the more 
extensive inland bush with mixed dominants ( Dysoxylum spectabile, Macropiper 
excelsum, Melicytus ramiflorus, Olearia paniculata, Rhopalostylis sapida, Suttonia 
australis, etc.) most blown salt was prevented from reaching the soil by the dense 
leaf canopy and the average chloride content of the peaty soil was only 0.04%, 
pH 3.78 (air dry) and 3.6 (moist). 

3. Islands Near the Entrance to Queen Charlotte Sound 

Islands visited after leaving Little Brother on May 23 were Motungarara, the 
Westerly Twin, Komakohua and Long Island. All were afforded fair protection 
by the rocky headlands at the entrance to Queen Charlotte Sound and woody 
vegetation descended to within a few metres of the sea on leeward shores. 

Seven soil samples were taken from among shearwater burrows on Motungarara 
Island and the most saline came from open Disphymetum at the exposed seaward 
end. The chloride content was 0.72%, pH 6.1 (air dry) and 7.4 (moist). The 
least saline samples were taken from the mixed bush of the island summit (Cl 1 
0.16 and 0.15%, pH 5.2 and 5.7 (air dry), 6.8 and 7.3 (moist) ). This area was 
covered with a dense low canopy of Myoporum laetum, Melicytus ramiflorus, Notho- 
panax arboreum and Olearia paniculata. 

The four samples of intermediate salinity (0.19-0.42% Cl 1 ) came from Coprosma 
re pens scrub, sometimes an open community with Disphyma and Rhagodia, some¬ 
times a closed one with Nothopanax. 

The Westerly Twin was a small stack on which only 22 plant species were 
recorded. The steeper, more exposed sides and the crest were burrowed by blue 
penguins and occupied by tall grass (chiefly Poa caespitosa, Poa anceps and 
Agropyron scabrum) with Disphyma, Rhagodia, Senecio lautus, etc. The leeward 
slope was occupied by low Coprosma/Nothopanax scrub with marginal Parsonsia 
heterophylla and Hymenanthera obovata and Asplenium flaccidum and A. lucidum 
where sufficient light penetrated. Only four soil samples were taken, and these showed 
no correlation between soil salinity and plant zonation. Soil chlorides ranged from 
0.18-0.36%, pH of air dry soil from 4.8-6.7 and of moist soil from 6.7-7.3. 

The western slopes of Komakohua Island were dominated below by open, 
eroding and heavily burrowed Disphymetum, above by Coprosmetum. As on Little 
Brother Island, Salicornia australis was locally dominant at the lower margin of the 
Disphyma and Poa caespitosa at the upper. The commonest subordinates were 
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Table IV.—SOIL SALINITY AND pH ON SHELTERED E. SLOPES OF STEPHEN’S ISLAND, W. COOK STRAIT. 
Chlorides Expressed as % by Weight of Air Dry Soil. 


Category 

Av. Cl. 1 
Content 

Av. Dry 
pH 

Av. Moist 

pH 

Soil Type 

Plant Community 

Chlorides 

pH of 
Air-dry 
Soil 

pH of 
Moist 

Soil 

Broken cliff crevices 

1.06 

7.00 

7.8 

Organic 

Halophytes and crevice 

plants 

1.06 

7.00 

7.8 

Sloping pasture of 

native tussock and 

English grasses 

0.34 

4.52 

5.8 

Organic 

Organic 

Mineral 

Mineral 

Poa caespitosa tussock 

Lolium perenne pasture 

Poa caespitosa tussock 

Lolium perenne pasture 

0.52 

0.44 

0.25 

0.13 

4.32 

3.72 

4.12 

• 5.90 

4.6 

4.8 

7.0 

6.8 

Maritime bush 

0.06 

3.84 

3.6 

Organic 

Organic 

Organic 

Cliff bush; Myoporum 
laetum 

More inland bush; mixed 
dominants 

More inland bush mixed 
dominants 

0.10 

0.07 

0.01 

3.97 

3.96 

3.60 

3.6 

3.6 

3.6 

i_i_i _ii„ 


All sample areas heavily burrowed by fairy prions or mutton birds except the first, which supported a small colony of black-backed gulls. 
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Agropyron scabrum, Coprosma repens, Hymenanthera obovata, Rhagodia triandra, 
Senecio lautus and Sonchus oleraceus. The upper Coprosma zone included species 
not present on Little Brother, principally conspicuous open patches of Cassinia 
leptophylla , a common coastal and hill species on the adjacent mainland, and 
Phormium colensoi. 

A landing was made on the N.E. of Long Island, a much larger island with a 
vegetation resembling that of the mainland coasts rather than of the islands described 
above. Most of the area was occupied by any open heathy scrub of Cassinia 
leptophylla, Leptospermum scoparium and Olearia solandri with tall, coarse grass 
between. Halophytes (Apium prostratum , Crepis novae-zelandiae, Disphyma 
australe , Lobelia anceps, Salicornia australis , Samolus repens , Selliera radicans, 
Senecio lautus and Spergularia media formed no coastal belt but occurred as 
scattered individuals just above h.w.m. 



Soil samples from the E. coast and N. crest showed 0.12 and 0.18% of soil 
chlorides and soil reaction by the coast was pH 7.4 (air dry), 8.0 (moist), and 
beneath Cassinia on the crest pH 6.4 (air dry), 7.1 (moist), neither sample being 
at all rich in organic matter. 

Soil salinity and pH in relation to community dominants on Little Bi other 
Island are compared diagrammatically in Fig. 4 with those on the other islands 
visited. The diagram shows the parallel trends in the two cases, but these were much 
clearer on Little Brother, where the environment was more uniform and the number 
of samples more representative (55 and 21 respectively). 
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4 ’ Kapiti Istnd lies on the opposite side of Cook Strait approximately 28 miles 
NE of &e Little Brother. Cockayne (1907b) states that: .“Kapiti together with 
Mana I and the Brothers, must be a remnant of the ancient land bridge w ic 
connected the N. and S. Islands and their vegetation be the remnant of one former y 
more extensive ” Floristic differences are thus likely to be associated principally 
with the larger size of the former which occupies LgOCI acres and B rather more 
than six miles long with the exposed western cliffs rising to 1,725ft (531 m). 

Ten days were spent on Kapiti during stormy weather m October-November, 
1957 but only the summit was visited on the western side. Data relating ° 
scorching ” of coastal species was collected on the eastern side however and is 
summarised in Table V. The Kapiti habitat was much more sheltered than any 
p™ Little Brother, a number of Woodland species approaching close to the 
shorn but parallels caA be drawn from the relative degree of damage incurred by 
species common to both islands. 


Table V-PLANTS DAMAGED BY SALT GALES ON KAPITI ISLAND, 
N.E. COOK STRAIT. 


Species Occurring at Junction of Boulder Beach and Marginal Bush on Sheltered E. Side. 


Severe Damage 

Medium Damage 

Negligible Damage 

* Anagallis arvensis 

Beilschmiedia tawa 

Coprosma propinqua 
Macro piper excelsum 

* Muehlenbeckia complexa 

Nothopanax arboreum 

Pittosporum sp- 

Brachyglottis repanda 

Stellaria media 

Suttonia australis 

Trifolium dubium 

Griselinia lucida 

Hebe speciosa 

Olearia paniculata 

*Sonchus oleraceus 

*Apium prostratum 

Arthropodium cirrhalum 
Asplenium lucidum 
Cassinia leptophylla 

*Coprosma repens 

*Disphyma australe 

*Hebe elliptica 
*Hypochoeris radicata 

Metroszderos excelsa 

Peperomia urvilleana 

Phormium colensoi 

*Ilhagodia triandra 

*Salicornia australis 

*Senecio lautus 


* These species occur also on Little Brother Island. 


Of these only two were seen to have suffered severe salt damage on Kapiti, 
Muehlenbeckia complexa and Anagallis arvensis, and these were confined to the 
most sheltered parts of Little Brother m the lee of the island crest and the: lig 
house buildings. Sonclius oleraceus, which suffered medium damage on Kapiti, 
suffered more than any other species on Little Brother, although not approaching 
very close to the sea. The remaining eight Little Brother species appearing in 
Table V had suffered negligible damage on Kapiti, though five had been damage 
on Little Brother, one of them severely. 
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VIII. Comparison With Coastal Floras Further Afield 
lv Cape Egmont 

Cape Egmont juts into the Tasman Sea approximately 130 miles N. of Little 
Brother and is exposed to the full force of the prevailing westerlies. The point on 
the coast S. of the lighthouse consists of a boulder beach backed by a low iron- 
rich earth cliff up to 6 m high and much undercut by wave action in parts. 

Four days were spent on the cape during rough weather in October, 1957, 
when waves were breaking over the top of the cliff. Showers of sea water were 
being deposited on the English grass community beyond the indigenous flora of 
the coastal strip and balls of sea froth had blown several 100 m inland across the 
hump-studded volcanic flat. 

Few of the coastal halophytes suffered damage, and the only native plant seen 
to be badly salt scorched was Linum monogynum. Many of the pasture plants had 
been severely affected, genera showing the worst damage being Anagallis, Bromus, 
Cerastium, Hypochoeris, Lolium, Lycium, Plantago, Polycar pon, Rumex and 
Trifolium. 

A detailed analysis of species distribution was made on one of the volcanic 
humps which rose behind the cliff edge intercepting spray blowing inland and caus¬ 
ing the coastal belt to broaden at this point. Results are summarised in Table VI. 

Of the six Little Brother species present the indigenous Salicornia australis, 
Disphyma australe and Senecio lautus occurred at the seaward margin of the vegeta¬ 
tion, the alien Anagallis aruensis, Hypochoeris radicata and Sonchus oleraceus 
did not. The southern Tillaea moschata was here replaced by the northern 
T. sieberiana. 

A coastal strip of Disphyma separated the main maritime turf of Samolus repens 
from the sea. The Samolus zone was about 12 m wide on the knoll but decreased 
to 2-4 m where backed by level meadow. None of the constituent plants rose more 
than 1-2 cm from the ground surface except Senecio lautus on the inland margin 
where stems reached up to 5 cm in the lee of small rocks. The community was 
quite open and eroding into terraces \ m or less high in places. 

The Samolus turf reappeared on the seaward faces of similar knolls much further 
inland and had been invaded by few of the aliens from the surrounding sown ley, 
which were so common on the leeward sides of the knolls. 

A tumble of rocks on the crest of the knoll in zone 4 (Table VI) gave sufficient 
shelter for many of the ley species, but Samolus persisted as one of the most important 
constituents of the crevice flora. 

Zone 5 represented the sheltered inland face of the knoll where many of the 
halophytes persisted only as scattered individuals and alien grasses and weeds of 
cultivation shared dominance. On more inland knolls completely surrounded by 
the ungrazed, ploughed, sown meadow it was evidently only the high incidence of 
sea spray on the windward slopes which prevented these from being invaded by 
the introduced plants from below. 

Zone 6 represented the pasture community in the lee of the knoll with Lolium 
perenne dominant and Bromus unioloides frequent. Linum monogynum was the 
only indigenous angiosperm found in this zone. 

Further N. sand occurred on the low earth cliff, and a taller tussocky vegetation 
dominated by Ammophila arenaria, Leptocarpus simplex and Mariscus ustulatus 
sheltered scattered penguin burrows. Dense wind-trimmed hedges of Lycium 
ferocissimum protected the paddocks behind. 

Three important differences between the Little Brother and Cape Egmont 
environments were elevation, topograpy and type of ground. The most seaward 
margin of vegetation in both instances, however, was subjected to sufficient salt 
spray to have affinities with salt marsh communities, dominated in the one case by 
E 
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Table VI 

Plants in Relation to Exposure, Cape Eg mont. Tarai 


aki. 13/10/57 . Communities 1-6 


at Increasing Distances from the Sea. 


Species 


Salicornia australis 
Pimelea urvilleana 
Ranunculus acaulis 
Leptocarpus simplex 
Disphyma australc 
Scirpus ceruuus 

Cotula sp. 

Seneeio lautus 
Samolus re pens 
Lobelia anceps 
Plantago coronopus 
Plantago major 
Anagallis arvensis 
Sagina procumbens agg. 
Cerastium glomeratum 
Holcus lanatus 
Hypochoeris radicata 
Tillaea sieberiana 
Dichondra repens 
Lotus uliginosus 
Lunularia sp. 

Mosses (various) 

Coronopus didymus 
Geranium molle 
Plantago lanceolata 
Lycium ferocissimurn 
Polycarpon tetraphyllum 
Sonchus asper 
Anthoxanthum odoratum 
Lolium perenne 
Stellaria media 
Trifolium re pens 
Calystegia tuguriorum 
Luzula campestris agS- 
Oxalis corniculata • 

Beilis perennis 
Dactylis glomerata 
Sonchus oleraceus 
Bromus unioloides 
Cirsium vulgare 
Poa annua 
Poa pratensis 
Sporobolus capensis 
Taraxacum vulgare 
Glyceria fluitans 
Linum monogynum 
Ranunculus repens 
Rumex crispus 
Trifolium pratense _ 


Status 

. _ . , Intro- 

NatIve I duced 


N 

N 

N 

N 

N 

N 

N 

N 

N 

N 


N 

N 


N 

N 


N 

N 

N 


Plant Community 

1 

2 

3 

4 

5 

6 

X 






X 1 






X 

X 





X 

X 

X 




X 

X 

X 




X 

X 

X 

X 



X 

X 

X 

X 



X 

X 

X 

X 

X 


X 

X 

X 

X 

X 



X 

X 

X 




X 

X 

X 

X 



X 

X 

X 

X 



X 

X 

X 

X 



X 

X 

X 

X 

X 


X 

X 

X 

X 

X 


X 

X 

X 

X 

X 



X 

X 





X 

X 





X 

X 

X 




X 

X 

X 




X 

X 

X 

X 



X 

X 

X 

X 



X 

X 

X 

X 



X 

X 

X 

X 




X 






X 

X 





X 

X 





X 

X 

X 




X 

X 

X 




X 
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X 




X 
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X 





X 






X 






X 






X 






X 






X 






X 

X 





X 

X 





X 

X 
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X 
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X 






X 






X 






X 
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Salicornia and the other by Samolus. Beyond this the agriculture permitted by the 
level nature of much of the ground and the deep red volcanic soil at Egmont in¬ 
validated any comparison between this receding flat and the Brother’s steeply rising 
cliff. 


2. Bay of Islands, N. New Zealand 

Bay of Islands lies approximately 400 miles N. of Little Brother on the E. coast 
of New Zealand, sheltered from the Tasman Sea by the land mass of Northland 
and from the Pacific Ocean by the land about Russell. 

The principal coastal vegetation where the land has not been cleared for agricul¬ 
ture is Metrosideros excelsa forest, usually lacking the coastal fringe of Coprosma 
re pens which occurs in more exposed regions such as the Hauraki Gulf and Bay of 
Plenty. 

Some of the inlets, such as Crowell’s Bay, are sufficiently sheltered to support 
mangrove swamp, some of the stacks such as those off Tapeka Point lighthouse, 
sufficiently exposed to be characterised by a Disphyma-Coprosma community as on 
the N. of Little Brother. . § 

Other Little Brother species occurring on low spray-washed cliffs on the Black 
Rocks off Motoroa Island were Salicornia australis, and Senecio lautus. Three 
species occurring on more sheltered sandy pockets of these rocks and characteristic 
of less exposed positions on Little Brother were Apiutn prostratum, Atriplex hastata 
and Rhagodia triandra. Species of higher grassy slopes included Muehlenbeckia 
complexa and the commoner Little Brother aliens, Sonchus oleraceus, Hypochoeris 
radicata and Anagallis arvensis, together with Cassinia, Leptospermum and 
Phormium spp. as on the more sheltered Cook Strait islands. 


3. Stewart Island, S. New Zealand 

Half of the Little Brother species were found fairly commonly on the shores of 
islands in the Stewart group, 500 miles to the S. These were: 


Apium prostratum 
Asplenium flaccidum 
A. obtusatum 
Atriplex hastata 
Disphyma australe 
Gnaphalium luteo-album 
Hebe elliptica 


Hypochoeris radicata 
Lepidium oleraceum 
Muehlenbeckia complexa 
Salicornia australis 
Sonchus oleraceus 
Spergularia media 
Tillaea moschata 


There was a marked difference between the type of protection found most com¬ 
monly in the leaves of the dominant marginal, woody evergreens in the two areas. 
Those of the Stewart region possessed a thick woolly tomentum, those, of the Cook 
Strait region a resistant shiny surface—both effective means of minimising wind 
abrasion and salt entry. 

Few or no woody species are found in similarly exposed areas on British islands, 
whether affected by grazing or not, and this may be due to the higher proportion 
of soft-leaved deciduous species in the flora as well as to climatic differences. 

The commonest tomentose species found at the seaward limit of vegetation 
in the S. were Senecio puff ini (S. rotundif olius), Olearia angustifolia, O. colensoi 
and the hybrid O. traillii. One of the few seen in the Cook Strait coastal flora and 
considerably further back from the spray zone was O. paniculata, this leaf type 
occurring again in one of the commonest coastal trees further N., Metrosideros 
excelsa. 

Hebe elliptica was the shiny-leaved species found approaching the sea most 
closely on Stewart Island. Typical plants of this group in the spray zone in Cook 
Strait were this species, Coprosma repens, Hymenanthera obovata, Myoporum 
laetum , Nothopanax arboreum and Parsonsia heterophylla, softer-leaved species 
such as Macro piper excelsum occurring further back. 
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A typical tree zonation found from the coast inwards on some of the smaller 
islands off the N. and E. of Stewart Island was from Oleana angustifoha to 
O. colensoi and O. traillii with an undergrowth of Hebe elliptic* s to Senecio P“0 l ™ 
to Dracophyllum longifolium and Leptospermum sp. and so .to the^ mixed forest 
dominants. The shiny-leaved Metrosideros lucida commonly overhunt, the wa 

in sheltered inlets. 

4. Bass Strait Islands, S.E. Australia, and Islands Off the W. of Britain 

Landines were made on 29 islands and reefs in the Bass Strait, Tasmania, 
approximafely 1,500 miles W.S.W. of the Cook Strait habitats between January 
and May, 1958, and data collected relating to zonation of vegetation in relation 
to sea spray. Far fewer differences were observed in these specialised coastal habita 
than to the inland flora of the two regions, relatively few species being able o 
withstand the high incidence of spray and those which could occurring in w y 

SeP Tha e t d t a he e s S ame species or genera or ones dosely related mayalso turn up in 
similar habitats on the opposite side of the world is illustrated m Table VII. 

Some of the mecies common to New Zealand, Australia and Britain are cosmo¬ 
politan (e g., Suaeda maritima ) others are introduced in Australasia, but so well 
established S as to have become incorporated in natural communities where few othe 

^TomTfimes as with Asplemum, Salicornia and Spergularia, the Australasian and 
British species differ only in small characters, in other cases the equivalent ecologica 
nichfi ocTupted by a closely related genus (e.g., the “scurvy grass” of Britain 
(CochleaHa officinalis, C. anglica and C. danica) is associated with sea spray and 
sea birds in the same way as are “ Cook’s scurvy grass (Lepidium oleraceum) 

New Zealand and L. foliosum in Australia. between 

The zone of needle-leaved xeromorphic grasses (zone 5 in Table VII) betwee 
the mixed halophytes of zone 4 and the first woody species (zone 6) is dominated 
by Poa tussock P J the Australasian habitats and fine-leaved Festuca spp. m the 

Bnt i S n addition to those species included in Table VII there is a large number of 
aliens in New Zealand and Bass Strait which occupy a similar zone to that which 
they normally inhabit on British cliffs, largely between zones 5 and 6. These include 
the^ hardier pasture grasses ( Agrostis, Aira Bnza, Bromus, Cynosurus f; 

Holcus Lolium Vulpia, etc.), the bramble (Rubus fruticosus agg.) and weeds 
fuch as Sagina procumbent agg., Cerastium spp., Anagallis arvensts, Hypochoens 

The a aU en n Copr^ma a re a pens from New Zealand was being spread through the 
Bass Strait Islands by gulls, starlings and crows which fed on the succuknt frmts 
and had proved hardier than any of the native woody species. The most salt 
resistant indigenous shrub, apart from succulent leaved scramblers such as Tetragonia 
implexicoma Lid Rhagodia baccata, appeared to be Leucopogon parmflorus, a hardy 
sclerophyll which, nevertheless, suffered considerable salt scorch or was killed 
where Coprosma survived with little damage. . 

Few, if any, woody species survive in zones of equivalent exposure in Britain 

except as prostrate mat plants. 


Acknowledgments 

My thanks are due to the University of New Zealand for the provision of a 
. . „/lt the expenses of this work, to the Government Marine Department 
forthe provSon of boat transport in Cook Strait and Bay of Islands, and to Captains 
Turner P and Traill for putting their boats at my disposal in the Stewart Island 
Waters. Also to Principal Keeper Harris and colleagues for hospitality at the Little 



423 


Gillham —Vegetation of Little Brother Island, Cook Strait 

Table VII.— IMPORTANT CLIFF SPECIES OF COOK STRAIT, NEW ZEALAND, 
AND THEIR COUNTERPARTS OF THE SAME ZONE IN THE BASS STRAIT, 
AUSTRALIA, AND THE WEST OF BRITAIN. 

Species of 10 zones at increasing distances from the sea. 

(Species in brackets unrelated but occupying the equivalent zone.) 


Zone 

Cook Strait, N.Z. 

Bass Strait, Australia 

West Britain 

1 

Salicornia australis 

Salicornia australis 

Salicornia spp. 

2 

Suaeda maritima 

Suaeda maritima 

Suaeda maritima 

3 

Disphyma australe 

Disphyma australe 

(Armeria maritima) 

(Plantago coronopus) 

4 

Asplenium obtusatum 

Lepidium oleraceum 

Spergularia media 

Atriplex hastata 

Rhagodia triandra 

Tillaea moschata 

Apium prostratum 

Samolus repens 

Lobelia anceps 

Senecio lautus 

Asplenium obtusatum 

Lepidium foliosum 

Spergularia media 

Atriplex hastata 

Rhagodia baccata 

Tillaea sieberiana 

Apium prostratum 

Samolus repens 

Lobelia anceps 

Senecio lautus 

Asplenium marinum 

Cochlearia spp. 

Spergularia rupicola 
Atriplex hastata 

Chenopodium spp. 

Sedum anglicum 

Apium graveolens 

Glaux maritima 

5 

Hypochoeris radicata 

Sonchus oleraceus 

Sonchus asper 

Poa caespitosa 

Poa anceps 

Agropyron scabrum 

Hypochoeris radicata 

Sonchus oleraceus 

Sonchus asper 

Poa caespitosa 

Poa poaeformis 

Agropyron scabrum 

Hypochoeris radicata 

Sonchus oleraceus 

Sonchus asper 

Festuca rubra 

Festuca ovina 

Agropyron spp. 

6 

Coprosma re pens 

Coprosma repens 

— 

7 

Hebe elliptica 

(Leucopogon parviflorus) 

— 

8 

Muehlenbeckia complexa 

Lycium ferocissimum 

Muehlenbeckia adpressa 

Lycium ferocissimum 

{Prunus spinosa) 

Lycium halimifolium 

9 

Myoporum laetum 

Nothopanax arboreum 

Myoporum insulare 

(Acacia longifolia v. 

sophorae) 

(Calluna vulgaris) 

{Erica cinerea) 

10 

Pteridium esculentum 

Pteridium esculentum ? 

Pteridium aquilinum 
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Brother lighthouse, Principal Keeper Blanshard and wife for hospitality at the 
Stephens Island and Cape Egmont lighthouses, and Mr. and Mr^ Fox for boat 
transport and hospitality at Kapiti Island. Thanks also go to the D.S.I.R. Botany 
Division and Massey Field Husbandry Department for the identification of specimens, 
and to Messrs. Barwick and Traill for local information. 
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